In this study, we investigated the genetic diversity and relationships in some Corchorus olitorius L. grown in South-West Nigeria. We used random amplified polymorphic DNA (RAPD) markers in a total of 17 Corchorus olitorius L. cultivars. Twenty-two RAPD markers detected 96 polymorphic alleles (average, 4.36) and a high number of unique alleles (29%) in eight lines. Genetic distance based on RAPD data (Euclidean distance) ranged from 0.05 to 0.53 with a mean of 0.23, indicating low detected genetic diversity among the cultivars. Cluster analysis of RAPD data based on unweighted pair group method with arithmetic mean (UPGMA) grouped Corchorus olitorius L. cultivars into two main groups. Majority of the lines (15) were assigned into Group I which included lines collected from the same or different places. The second group consisted of two cultivars (EW05 and EW06) collected from the same place. Principal Component Analysis (PCA) based on genetic distance also separated the cultivars into two groups. Genetic diversity has been narrowed in these cultivars suggesting possible effects of domestication and selection processes.
INTRODUCTION
Corchorus olitorius L. is one of the important commercial dark green leafy vegetable crops, grown commonly in the South-West Nigeria and in tropical and subtropical regions of West African countries. It is cultivated mainly for fresh leaves which are used as sources of food for cooking delicious mucilaginous soup (Akoroda, 1988) . Studies on the phytochemical composition of Corchorus olitorius L. leaves have shown that they contain vitamin C, beta-carotene (provitamin A), vitamin B and other nutrients that are necessary for health (Awobajo et al., 2010) . In addition, to the nutritive value, Corchorus olitorius L. leaves are known to be good sources of fibre and medicinal values.
Morphological traits have been used to study the genetic diversity of 15 accessions of cultivated
Corchorus olitorius L. species based on single linkage cluster analysis and principal component analysis (Denton and Nwangburuka, 2012) . Information about the genetic diversity and relationship among crop species is useful for genetic improvement and for other goals such as germplasm conservation and cultivar identification. (Senior et al., 1998) . The varieties of Corchorus olitorius L. are few in number because the cultivated varieties which are edible and preferred are presently available. Efforts to conserve the germplasm of Corchorus olitorius L. needs to be put in place to prevent genetic loss of commercially cultivated varieties -330- (Adebooye and Opabode, 2004) . Estimate of possible loss of genetic diversity during domestication process can be estimated when genetic diversity is assessed among cultivated varieties. In the past, pedigree data, morphological traits or isoenzymes have been used for the assessment of genetic relationship in crop species.
Molecular markers are effective tools to study genetic diversity in species where pedigree data are missing or inaccurate, incomplete and insufficient.
Currently, many kinds of PCR-based markers are available for assessment of genetic diversity among genotypes (Adeyemo et al., 2011) . Randomly amplified polymorphic DNA (RAPD) marker has been used successfully to assess genetic diversity among crop species and considered to be a useful molecular marker since previous knowledge of the genome is not necessary (Welsh and McClelland, 1990; Roy et al., 2006) . Some studies using molecular markers to estimate genetic diversity among Corchorus species have been reported using RAPD markers (Ogunkanmi et al., 2010 ) and SSR markers (Huq et al., 2009) . Genetic diversity analysis has been carried out in18 jute genotypes of two cultivated Corchorus capsularis L. and C. olitorius L. species grown in Bangladesh using RAPD analysis (Haque et al., 2007) . Recently, a study conducted genetic diversity and genetic relationship analysis in C. olitorius populations from different distribution areas based on molecular and morphological data (Benor et al., 2011) .
In this study RAPD markers were used to analyse genetic diversity in cultivated lines of Corchorus olitorius L.. RAPD markers have not been used to assess this set of lines. The objective of this study was to use RAPD markers to assess the genetic diversity and genetic relationship which exist among a set of Corchorus olitorius L. lines that provide information for germplasm conservation.
MATERIALS AND METHODS

Plant materials
A total of 17 cultivars of Corchorus olitorius L. were included in this study ( 
Data analysis
Number of alleles per polymorphic locus, the total number of alleles in all polymorphic loci and average number of alleles were estimated. RAPD data was used for calculation of genetic distance (GD) between cultivars using Euclidean distances (Sneath and Sokal, 1973) . Estimates of GD was used for construction of dendrogram based on unweighted pair group method using arithmetic averages (UPGMA) clustering and principal component analysis (PCA). The UPGMA and PCA analyses were performed with version 2.01 of the NTSYS-pc package (Rohlf, 1997) .
RESULTS
RAPD analysis
Genetic diversity was determined in 17 C. olitorius using 22 RAPD markers. The 22 RAPD primers detected a total number of 96 polymorphic alleles ( Table   2 ). The number of alleles per primer ranged from 2 to 10 with an average of 4.36. Fifteen (15) RAPD primers produced 28 unique alleles ranging from 1 to 7 unique alleles in eight C. olitorius (EW03, EW05, EW06, EW08, EW09, EW12, EW14, and EW17) ( Table 3) . This study is the first report of identification of RAPD markers that produced unique alleles in cultivated C.
olitorius. The present analysis also shows the utility and reliability of RAPD markers in molecular analysis for assessment of genetic relationships in C. olitorius.
Previous studies have shown that RAPD markers are effective for assessing genetic diversity in some crops (Roy et al., 2006) .
The RAPD analysis indicated low genetic diversity among cultivated C. olitorius and the genetic distance ranged from 0.05 to 0.53 with a mean of 0.23. Genetic diversity has been narrowed in the cultivars during domestication and selection processes. C. olitorius being a self pollinating plant may also account for the low genetic diversity. Low genetic diversity has been reported within populations of 61 C.
olitorius accessions consisting of 34 wild populations and 27 cultivars from Africa and Asia based on molecular analysis (Benor et al., 2011) . In the UPGMA dendrogram analysis, the 17 C. olitorius cultivars clearly separated into two main groups. Lines such as EW01, EW02 and EW15 that grouped together are genetically highly similar and may share the same ancestral origin. Study on the molecular study of 40 C.
olitorius grouped the lines into two main groups (Ogunkanmi et al., 2010) . Recently, a set of SSR markers have been developed and used to study polymorphism in jute (Cochorus) (Mir et al., 2009; Das et al., 2012) . SSR markers are co-dominant markers, has high reproducibility and they can detect heterozygotes. Additional studies involving the transferability of the SSR markers and its possibility for genetic diversity assessment of this set of C. olitorius for more genetic data at the molecular level will be necessary. 
